[Comparison of biological characteristics of bone marrow mesenchymal stem cells cultured in vitro from SD rats and BALB/c mice].
Objective To assess the biological characteristics of bone marrow mesenchymal stem cells (BMMSCs) cultured in vitro from SD rats and BALB/c mice. Methods BMMSCs derived from the bone marrow of SD rats or BALB/c mice were separated and purified by whole bone marrow culture and differential adherence methods, and then the cells were expanded by subculture successively. The growth and morphology of the primary and third-passage BMMSCs were observed by inverted phase-contrast microscopy and HE staining, the growth curve of the third-passage cells was drawn by cell counting. The cell surface antigen makers CD29, CD44, CD34, and CD45 on the third-passage BMMSCs were detected by flow cytometry. The third-passage BMMSCs were induced to differentiate into osteoblasts after exposed to bone-inducing media for 3 weeks, and then were identified by alizarin red staining. Results The primary bone marrow cells from SD rats formed the colony earlier than those from BALB/c mice. The primary and third-passage SD-BMMSCs were spindle-shaped, uniform in size and more in flocks, while the morphology of BALB/c-BMMSCs was more complex, being round, triangular or spindle-shaped, smaller, fewer and frost-like. HE staining showed the colony of the third-passage SD-BMMSCs was more typical than that of BALB/c-BMMSCs, and the cell morphology was more homogeneous. The growth curves of the third-passage BMMSCs of the 2 species presented a similar "S" shape, however, SD-BMMSCs had better growth vigor. Their differentiation into osteocytes was observed and both of the third-passage BMMSCs could differentiate into osteoblasts, but the mineralized nodules formed by SD-BMMSCs were more obvious. Flow cytometry revealed that the CD29 and CD44 expression levels in both of the third-passage BMMSCs were high and the CD34 level was low. The CD45 expression level in the SD-BMMSCs was low, while that was high in the BALB/c-BMMSCs. Conclusion The bone marrow of SD rats and BALB/c mice are suitable sources for BMMSCs, and the BMMSCs isolated and purified by whole bone marrow culture and differential adherence methods have typical morphology, immunophenotype and differentiation capacities of MSCs. However, the BMMSCs from SD rats can be separated and cultured more easily, have a higher purity and grow faster as compared with the ones from BALB/c mice.